Metabotropic glutamate receptor agonist increases neuropeptide mRNA expression in rat striatum.
Metabotropic glutamate receptors (mGluR) are coupled to multiple intracellular second messenger systems through G-proteins and densely expressed by medium spiny projection neurons in the rat striatum. Unlike ionotropic glutamate receptors which mediate rapid synaptic transmission, mGluRs are important for relatively long-lasting modulation of neuronal metabotropic activity, possibly including gene expression, in response to cellular stimulation. In this study, the effects of acute injection of the selective mGluR agonist (1S,3R)-1-aminocyclopentane-1,3-dicarboxylic acid (ACPD) on behavior and striatal neuropeptide mRNA expression were evaluated in chronically-cannulated rats. Unilateral injection of ACPD into the dorsal striatum at doses of 0.8, 4, 20, 100, 500 and 1000 nmol had no significant effect on spontaneous behavioral activity. However, intrastriatal ACPD (0.8, 4, 20 and 100 nmol) dose-dependently elevated preprodynorphin (PPD), substance P (SP) and preproenkephalin (PPE) mRNA expression in the dorsal striatum as revealed by quantitative in situ hybridization. PPD/SP mRNAs showed a biphasic response to a single injection of ACPD as the expression of these two mRNAs was increased at 3 and 6 h, decreased at 11 h, and returned to normal 24 h after ACPD administration. PPE induction in the dorsal striatum was significantly elevated as early as 2 h and remained even 24 h after ACPD was injected. In addition, the PPD and PPE mRNA induction by ACPD was blocked by intrastriatal pretreatment with the selective mGluR antagonist, (+)-alpha-methyl-4-carboxyphenyl-glycine. These data demonstrate a facilitatory regulation of constitutive expression of striatonigral PPD/SP, and striatopallidal PPE, mRNAs by local mGluR-mediated glutamatergic transmission.